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Introduction

Mathematics often involves understanding and manipulating functions to reveal
relationships between variables. One common problem in calculus and algebra
is to find the general expression of a function based on given conditions and
then evaluate it at specific points. In this article, we will explore a
typical problem involving the determination of an unknown function \(A(t)\)
using initial conditions and algebraic techniques. The problem statement,
which appears as:

> Find an expression of \(A(t)\) if \(8t\) (b) (2 points) if \(A(4) = 30\),
find \(A(2)\). \(1 + T"2\),

may seem complex at first glance due to the notation and phrasing. However,
by breaking down the problem, understanding the context, and applying
fundamental concepts, we can arrive at a clear solution.

This tutorial aims to guide you through the process step-by-step, covering
essential topics such as function forms, solving for unknown constants, and
evaluating functions at specific points. Whether you're a student preparing
for exams or someone interested in mathematical problem-solving, this
detailed explanation will enhance your understanding.

Understanding the Problem Context

Before diving into the solution, it is crucial to interpret the problem
correctly.

Breakdown of the Given Data

1. Expression of \(A(t)\): The problem asks us to find a general expression
for the function \(A(t)\), which is likely a function of the variable \(t\).

2. Given Condition \(A(4) = 30\): This initial condition provides a specific
point on the function, which is essential for determining any unknown
constants within the function's expression.



3. Additional Information - \(8t\) (b) (2 Points): This part appears
ambiguous but could imply a specific form or derivative related to \(A(t)\).
It might suggest that \(A(t)\) is proportional to \(8t\) or that the
derivative of \(A(t)\) involves \(8t\). Alternatively, it could be
referencing a problem statement with parts labeled (b) worth 2 points. For
clarity, we'll assume that \(A(t)\) is related to \(8t\) in some way,
possibly as a proportional or derivative relationship.

4. Find \(A(2)\): After deriving the general expression, evaluate it at
\ (t=2\).

5. Expression \(1 + T72\): This might be indicating the form of the function
or a part of the solution. Possibly, the function involves a quadratic term,
or it's a hint towards the general form.

Clarification of Assumptions

Given the fragmented nature of the problem statement, we will make reasonable
assumptions:

- \(A(t)\) is a function that is directly proportional to \(8t\), possibly of
the form \(A(t) = k \times 8t\).

- The initial condition \(A(4) = 30\) will help us find the constant of
proportionality \(k\).

- The mention of \(1 + T72\) might suggest that the function has a quadratic
component or is related to the sum of 1 and the square of some variable.

Step-by-Step Solution Approach

To systematically find the expression of \(A(t)\) and evaluate it at specific
points, we'll follow these steps:

Identify the form of \(A(t)\).

Use the initial condition \(A(4) = 30\) to find the constant \(k\).
Write the general expression of \(A(t)\).

Evaluate \(A(2)\) using the derived formula.

Discuss the significance of the expression \(1 + T"2\) in context.
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Step 1: Identifying the Form of \(A(t)\)
Given the clues, a reasonable starting point is to assume that \(A(t)\) is
proportional to \(8t\). This is a common approach when the problem mentions a

term involving \(8t\).

Possible forms of \(A(t)\):



- Linear form: \(A(t)
- Quadratic form: \(A(
- Combination: \(A(t)

k \times 8t\)
) =a t2+bt+ c\)
m \times 8t + n\)

(| ||

Given the information, the simplest assumption is:

\ [
A(t) = k \times 8t
\1]

where \(k\) 1is a constant to be determined.

Step 2: Using the Initial Condition \(A(4) = 30\)
Substitute \(t=4\) into the assumed form:

\ [
A(4) = k \times 8 \times 4 = 30

\1]

Simplify:

\ [

k \times 32 = 30
\1

Solve for \(k\):
\ [

k = \frac{30}{32} = \frac{15}{16}
\1

Step 3: Write the General Expression of \(A(t)\)

Now that we have \(k = \frac{15}{16}\), the function becomes:

\ [

A(t) = \frac{15}{16} \times 8 t
\1

Simplify:

\ [

A(t) = \frac{15}{16} \times 8 t = \frac{1l5 \times 8}{16} t =
= \frac{15}{2} t
\1]

\frac{120}{16} t



Therefore, the general expression for \(A(t)\) is:

\ [

\boxed{

A(t) = \frac{15}{2} t
}

\1

Step 4: Evaluating \(A(2)\)

Using the derived expression:

\ [

A(2) = \frac{15}{2} \times 2 = 15
\1

Thus, \(A(2) = 15\).

Step 5: Understanding the Expression \(1 + T"2\)

The expression \(1 + T72\) suggests a quadratic form, often associated with
Pythagorean identities or quadratic functions. In the context of this
problem:

- It might indicate that the function \(A(t)\) could involve quadratic terms
if more complex conditions are provided.

- Alternatively, it might be a hint towards the general form of the function,
especially if the problem involves derivatives or integration.

Given our current derivation, the function is linear, \(A(t) = \frac{15}{2}
t\).

If the problem intended to involve quadratic terms, the general form might
be:

\ [
A(t) =a t™2+b t +c
\1

but with the provided data and assumptions, the linear form suffices.

Additional Considerations

If the Problem Involves Derivatives



Suppose the problem's mention of \(8t\) relates to the derivative of
\N(A(E)\):

\ [
A'(t) = 8t
\]

Then, integrating:

\ [

A(t) = \int 8t \, dt =4 t°2 + C

\1]

Using the initial condition \(A(4) = 30\):
\ [

A(4) = 4 \times 16 + C = 64 + C = 30
\1]

\ [

C=30 -64=-34

\1

Thus:

\ [
A(t) =4 t72 - 34
\]

Evaluating \(A(2)\):

\ [

A(2) = 4 \times 4 - 34 =16 - 34 = -18

\1]

This alternative approach yields \(A(t) = 4 t~2 - 34\), and \(A(2) = -18\).
Which interpretation is correct?

The actual form depends on the precise meaning of the problem statement:

- If the problem involves \(A'(t) = 8t\), then the quadratic form is
appropriate.

- If the problem is simply to find a linear function proportional to \(8t\),

then the linear form is suitable.

Given the ambiguity, both solutions are valid under different assumptions.

Conclusion



In this tutorial, we've explored how to find an expression for \(A(t)\) based
on initial conditions and possible relationships involving \(8t\):

- Assuming \(A(t) = k \times 8t\): We derived \(A(t) = \frac{15}{2} t\), with
\(A(2) = 15\)
- Assuming \(
\(A(2) = -18\

A'(t) = 8t\): Integration leads to \(A(t) = 4 t"2 - 34\), with
)

Key Takeaways:

- Always interpret the problem carefully, considering the notation and
context.

- Use initial conditions to determine unknown constants.

- Recognize different forms of functions (linear, quadratic) and their
derivatives.

- When in doubt, explore multiple interpretations to ensure comprehensive
understanding.

Final Remarks

Understanding how to derive a function's general expression from given
conditions is fundamental in calculus and algebra. This process involves
recognizing the form of the function, applying initial or boundary
conditions, and performing algebraic manipulations.

While the original problem statement had some ambiguities, applying

Frequently Asked Questions

What is the general approach to find the expression
for A(t) if given the form 8t?

To find A(t), analyze the given expression 8t, which suggests A(t) could be
proportional to t, so A(t) = k t, where k is a constant. Additional
information like A(4)=30 helps determine k.

How do you determine the constant 'k' in A(t) = k t
given A(4) = 307

Substitute t=4 into A(t): 30 = k 4, then solve for k: k =30 / 4 = 7.5. Thus,
A(t) = 7.5 t.

Using the found expression A(t) = 7.5 t, how do you



find A(2)?
Plug t=2 into A(t): A(2) = 7.5 2 = 15.

What is the significance of the expression 1 + T"2
in relation to A(t)~?

The expression 1 + T72 might represent the form of the function or an
additional term related to A(t). If A(t) is proportional to T"2, then A(t)
could be modeled as A(t) = k (1 + t72).

Is the expression 8t related to the function A(t),
and if so, how?

Yes, if A(t) is proportional to 8t, then A(t) could be expressed as A(t) = ¢
8t, where c is a constant. Alternatively, if 8t is the given function itself,
then A(t) = 8t.

What are common methods to derive A(t) from given
data points?

Common methods include assuming a functional form (like linear, quadratic),
using known data points to solve for constants, and verifying if the form
fits additional data points.

How can the information A(4) = 30 and A(2) be used
to verify the correctness of the function A(t)?

By substituting t=4 and t=2 into the proposed formula for A(t), check if the
calculated values match the given data (A(4)=30) and the derived A(2).
Consistency confirms the correctness.

Additional Resources

Mathematical Function Analysis and Application: Deriving A(t) and Solving for
Specific Values

Understanding how to analyze and manipulate mathematical functions is
fundamental across various fields—be it engineering, physics, economics, or
data science. In this feature, we delve into a particular problem involving
an unknown function A(t), with specific conditions and expressions. Our goal
is to find an explicit form of A(t) based on given data, analyze its
structure, and apply it to determine A(2). This process offers insight into
function modeling, particularly those involving polynomial or linear
components, and demonstrates how to work systematically through such
problems.



Deciphering the Problem Statement

The initial segment of the problem appears to contain two key components:

1. Expression of A(t): "Find an expression of A(t) if 8t (b) (2 Points)"
2. Given Data and Additional Expression: "If A(4) = 30, Find A(2). 1 + T2"

At first glance, the wording seems somewhat ambiguous or possibly fragmented,
which is common in complex or scanned problems. To clarify, let's interpret
each part carefully.

Clarification of the Components:

- "8t (b) (2 Points)": This likely indicates that the problem involves an
expression related to 8t, possibly an instruction or part of the function.
The "(b) (2 Points)" suggests that this is part of a question marked as part
(b) worth 2 points.

- "If A(4) = 30, Find A(2).": This is straightforward: given the value of A
at t=4, find its value at t=2.

- "1 + T2": This could imply the form of the function or a hint towards its
structure, possibly "1 + t72" or "1 + T72" (assuming T or t as the variable).
Likely, it's indicating that A(t) involves a quadratic term.

Given these clues, the core task is to:
- Derive a plausible expression for A(t), possibly involving an 8t or
quadratic components.

- Use the given data A(4) = 30 to find any unknown constants in the function.
- Calculate A(2) based on the derived function.

Constructing the Expression for A(t):
Theoretical Foundations

Before jumping into calculations, it's important to consider the common forms
of functions that fit the hints:

Possible Function Forms

- Linear functions: A(t) = m t + cC
- Quadratic functions: A(t) = a t™2 + b t + C



- Polynomial functions involving 8t: For example, A(t) = k 8t + d, or perhaps
A(t) =a t™2 + b t + ¢, with the quadratic term involving 8t indirectly.

Given the phrase "1 + T2", which likely refers to "1 + t72", a quadratic
function seems plausible, especially since a quadratic function can
accommodate the given data points flexibly.

Hypothesized Function

Based on the clues, the most reasonable assumption is:

\ [
A(t) = \alpha t"2 + \beta t + \gamma
\1

where \(\alpha, \beta, \gamma\) are constants to be determined.

Alternatively, if the mention of "8t" indicates a linear component, perhaps
the function takes the form:

\ [
A(t) = k \times 8t + c =8k t + ¢
\]

But, to include the quadratic aspect ("1 + t"2"), a quadratic form is more
consistent.

Proceeding with the Quadratic Model

Assuming:

\[

A(t) =a t™2 + bt +c
\1]

Our task is to determine \(a, b, c\).

Determining the Constants: Applying Given Data

Given that:
\ [

A(4) = 30
\1]

we substitute \(t=4\):



\ [
A(4) = a \times 472 + b \times 4 + c = 16a + 4b + ¢ = 30
\]

This gives us the first equation:

\ [
16a + 4b + ¢ = 30 \quad \quad (1)
\1

To find \(a, b, c\), we need at least two more conditions or assumptions. The
problem's mention of "1 + t"2" suggests that \(A(t)\) might explicitly be of
the form:

\ [
A(t) =t2 + kt+m
\1]

which simplifies the process, or perhaps the function is:

\ [
A(t) =t72 + ¢
\]

but that would not fit the data unless \(A(t)\) is quadratic with a specific
constant.

Alternatively, considering the phrase "Find An Expression of A(t) If 8t,"
perhaps the function is proportional to 8t, i.e.,

\ [
A(t) = p \times 8 t + q
\1]

which simplifies to:
\ [

A(t) =8p t+q

\1]

Given that the data point is at \(t=4\):

\ [
A(4) = 8 p \times 4 + g =32 p + q = 30
\1]

Thus,

\ [
32 p + g = 30 \quad \quad (2)
\1



Without more data, we cannot uniquely determine \(p\) and \(q\). But if the
question is about expressing \(A(t)\) in terms of the known data, perhaps the
simplest assumption is that \(A(t)\) is proportional to \(8t\), i.e.,

\[
A(t) = 8 t
\]

and then adjusted to fit the data.
A Plausible Expression

Given the ambiguity, a reasonable, general function that fits the data and
hints might be:

\[
A(t) = t72 + 2 t
\]

which, at \(t=4\):

\ [

A(4) = 472 + 2 \times 4 = 16 + 8 = 24
\1]

which does not match 30, so perhaps:

\[
A(t)
\1

t™2 + 3 t

then,

\ [
A(4)
\]

16 + 12 = 28

closer but not exact. Alternatively, adding a constant:

\ [
A(t) =t"2+3 t+c
\1

At \(t=4\):

\ [

28 + ¢ = 30 \Rightarrow c=2
\1

Thus,



\ [

A(t) =t"2 +3 t+ 2

\1

Now, verify at \(t=4\):
\ [

A(4) =16 + 12 + 2 = 30
\1]

which matches the data.

This suggests the function:

\ [
A(t) =t"2 +3 t+ 2
\1]

Calculating \(A(2)\): Applying the Derived
Function

Having hypothesized the explicit form:

\ [
A(t) =t"2 +3 t+ 2
\1]

we now find \(A(2)\):

\ [

A(2) =272 + 3 \times 2 + 2 =4 +6 + 2 = 12
\1]

Answer: \(A(2) = 12\)

Summary and Insights

Key Takeaways:

- Function Modeling: The process involved hypothesizing a suitable functional
form based on partial information. Recognizing the hint "1 + t”2" suggested a
quadratic structure.



- Use of Data Points: The known value \(A(4) = 30\) served as a crucial
anchor to determine the constants within the assumed quadratic model.

- Systematic Approach: Setting up an equation with the known data, solving
for the unknown constants, and verifying the function's plausibility ensures
a logical and reliable derivation.

Broader Applications:
This approach exemplifies standard techniques in mathematical modeling:

- Function fitting: Using given data points to determine unknown parameters.
- Assumption testing: Starting with simple models (linear, quadratic) and
refining based on data.

- Application versatility: Such methods are foundational in regression
analysis, physics modeling, and engineering design.

Final Remarks:

While the initial problem statement was somewhat fragmented, through logical
deduction and standard mathematical procedures, we've constructed a plausible
function:

\ [

\boxed{

A(t) =t"2 +3 t + 2
}

\1

which satisfies \(A(4) = 30\), and consequently, the value at \(t=2\) is:

\ [
A(2) = 12
\]

This comprehensive analysis not only solves the specific problem but also
exemplifies critical problem-solving strategies in mathematical analysis and
modeling.

In conclusion, understanding how to derive an explicit formula for an unknown
function from limited data is a vital skill in mathematics. Whether it's in
academic contexts or real-world applications, the ability to model, analyze,
and compute based on given conditions empowers professionals across
disciplines to make informed decisions, optimize systems, and predict
behaviors with confidence.
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